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Available online 19 December 2012AbstractFever and headache are common problems encountered by emergency physicians. The diagnostic etiologies can range from benign
conditions to life-threatening conditions. Subarachnoid hemorrhage from a ruptured intracranial aneurysm that was caused by an Aspergillus
infection is a rare event with a high mortality rate. The central nervous system (CNS) Aspergillus infection should be considered as a differential
diagnosis when an immunocompromised patient presents with fever and headache. We reported a 61-year-old male with the above presentations
collapsed unexpectedly shortly after been seen by emergency physicians without any imminent signs. He was eventually diagnosed as having an
Aspergillus infection of the central nervous system. The clinical manifestations of intracranial Aspergillus infection are subtle and highly
variable in term of severity, onset and progression. Early detection is often difficult and even aggressive treatment often results in a drastic
medical outcome, which has legal implications for the treating physicians. This case typifies the high stakes associated with the diagnostic
challenges that are encountered by emergency physicians when evaluating immunocompromised patients who are experiencing flu-like
symptoms.
Copyright  2012, Taiwan Society of Emergency Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
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Fever and headache are common problems encountered by
emergency physicians (EPs). An immunocompromised patient
presenting with flu-like symptoms including fever and head-
ache pose a major diagnostic challenge. The diagnostic
etiologies can range from benign conditions to life-threatening
conditions. Subarachnoid hemorrhage (SAH) from a ruptured
intracranial aneurysm caused by an Aspergillus infection is
rare and has a high mortality rate.1 Immunocompromised* Corresponding author. Division of Emergency Department, Keelung
Hospital, Department of Health, Executive Yuan, Number 268, Xin Second
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http://dx.doi.org/10.1016/j.jacme.2012.09.004patients include those with diabetes mellitus, alcoholism, or
malignancy who have recently been treated with antibiotics
and those who are being treated with corticosteroids and
immunosuppressants; all of these individuals are at high risk
of such an infection. Early diagnosis is difficult because the
clinical manifestations are often subtle and highly variable in
terms of severity, onset and progression. We reported here the
case of a 61-year-old man who presented with 1 day of fever
and headache. The patient collapsed unexpectedly from
a ruptured Aspergillus aneurysm of the middle cerebral artery
(MCA) that resulted in a fatal SAH. The purpose of this report
is to highlight the potential devastating effects of a central
nervous system (CNS) Aspergillus infection in an immuno-
compromised individual and how this rare infection can result
in an unexpected lethal collapse in a patient who presents with
flu-like syndromes only.Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
Fig. 1. Cranial computed tomography revealing subarachnoid hemorrhage that
is more prominent over the left sylvian fissures.
12 J.-R. Ong et al. / Journal of Acute Medicine 3 (2013) 11e132. Case report
A 61-year-old man who had a high fever since midnight
was brought to our emergency department. He had a history of
immunoglobulin A nephropathy-related end-stage renal
disease, was undergoing regular hemodialysis, and had hepa-
titis B and hepatitis C-related liver cirrhosis along with coro-
nary artery disease that was under control and well-treated
hepatocellular carcinoma (HCC). He had received pure
ethanol injection therapy for recurrence of the HCC 3 months
earlier. He had been well thereafter and was undergoing
regular follow-up. He complained of fever, mild headache, and
flushes. He denied dizziness, blurred vision, photophobia,
unsteady gait, limb weakness, or sensory deficiency. There had
been no respiratory or gastrointestinal symptoms recently. His
vital signs were a temperature of 39.8C, a pulse rate of
98 beats/min, a respiratory rate of 20 breaths/min, and a blood
pressure of 135/67 mmHg. Brief neurologic and physical
examination showed nothing remarkable. The neck was
supple. Brudzinski sign and Kernig sign were absent. His mild
headache resolved after defervescence and the patient felt
objectively better. Laboratory tests showed a white blood cell
count of 11,000/mL, with 85% segmented neutrophils, a blood
urea nitrogen level of 72 mg/dL, a creatinine level of 9.7 mg/
dL, and a C-reactive protein level of 4.71 mg/dL. There were
no remarkable findings on chest radiography. However, 2
hours after his arrival to the emergency department, he
suddenly yelled out in his sleep and subsequently experienced
a generalized toniceclonic seizure. The postictal Glasgow
Coma Scale was eye 3, verbal 2, and motor 5. Cranial
computed tomography (CT) revealed a Fisher Grade III SAH
that was more prominent over the left sylvian fissures (Fig. 1).
CT angiography showed a left MCA aneurysm within the
sylvian portion (Fig. 2). He received a right frontotemporal
craniectomy with clipping of the MCA aneurysm and dural
augmentation. Another episode of intracranial pressure surge
reaching approximately 30e35 mmHg was noted on the next
day and a repeat cranial CT showed massive left intracranial
hemorrhage, intraventricular hemorrhage, and SAH. His
family refused further treatment and he died on the same day.
His pathology revealed the presence of fungus with branching
septate hyphae and an Aspergillus infection was confirmed.Fig. 2. Computed tomography angiography showing a left middle cerebral
artery aneurysm (arrow) affecting the sylvian portion.3. Discussion
The first description of invasive Aspergillus infection as an
opportunistic infection was in 1953.2 Since then Aspergillus
species have emerged as an important cause of life-threatening
infections in immunocompromised patients. Most of these
patients show lung involvement, but some have other organ
involvement, including the head, neck, bronchus, heart, blood
vessels, and skin. There has been an increasing incidence of
systemic and CNS Aspergillus infection due to the widespread
use of immunosuppressive therapy, broad-spectrum antibi-
otics, and corticosteroids. In addition, patients with human
immunodeficiency virus infection and organ transplantrecipients who survive for long periods are also challenging to
treat in terms of immunosuppression.3
Aspergillus-associated intracranial aneurysm and SAH are
extremely rare but are devastating to the CNS when they
occur. The first case of fungal mycotic aneurysm was reported
in 19684 and since that event it has been reported less than 20
times.1 The presenting symptoms of a fungal aneurysm before
rupture depends on the site where the aneurysm has occurred
and the associated mass effects. Direct extension from infec-
tion of an adjacent skull region, such as the middle ear, orbit,
or paranasal sinus, usually results in hemifacial pain,
ptosis, blindness, and/or ophthalmoplegia.5e7 Hematogenous
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usually involves the intracranial proximal great vessels and
rarely produces a prominent mass effect.8 Our current case had
no prominent evidence of prior Aspergillus infection according
to his chest film and cranial CT and presented at the ER with
flu-like symptoms only. These findings suggest that hema-
togenous dissemination is a possible route of infection. The
prognosis for intracranial Aspergillus infection is poor, with
a mortality rate approaching 80e90%.9 The diagnosis is
frequently not made until after death. The key to effective
treatment is the recognition of the underlying disease, early
diagnosis, and aggressive treatment.
Immunocompromised patients presenting with flu-like
syndrome are always a diagnostic challenge to EPs. Diag-
nostic etiologies can range from a benign illness, such as
gastroenteritis and influenza, to life-threatening conditions
such as meningitis and sepsis. If the symptoms are accompa-
nied by signs of meningismus or the presence of neurologic
signs, the evaluation should include radiologic and cerebro-
spinal fluid (CSF) studies. If the symptoms are nonspecific, as
was with our case, the diagnosis of a possible CNS lesion or
infection is likely to be delayed. Furthermore, the mild
headache and nonspecific discomfort felt by our patient was
completely resolved after defervescence, which dissuaded the
EPs from arranging additional studies. Nevertheless, if we had
proceeded and carried out nonenhanced cranial CT and a CSF
study, the results may still have been inconclusive.
Detection of Aspergillus flavus-specific DNA, the presence
of galactomannan antigen, and the identification of 1,3-b-D-
glucan in clinical specimens have been reported to be asso-
ciated with cerebral Aspergillus infection.10e12 Furthermore,
the presence of Aspergillus antigens in the CSF has been re-
ported.13 However, such tests are not available in many
facilities and are time-dependent. In most cases, CSF analysis
before the rupture of the aneurysm is nonspecific and shows
pleocytosis and an increased protein content, and the CSF
culture may even be negative for the fungus. Nonenhanced
cranial CT results range from the subtle revealing of non-
enhanced low density areas to the presence of ringlike
enhancement.14 CT angiography should play a crucial role if
this is arranged for clinically suspicious patients. It has been
speculated that fungal aneurysms are characteristically fusi-
form in shape, that they are secondary to the destruction of the
internal elastic membrane by the fungus infection, and that
they tend to involve longer and more proximal segments of the
intracranial vessels.13 Hence, if CT angiography or cerebral
angiography reveal fusiform segmental intracranial arterial
aneurysms that are centrally located, then Aspergillus or
another fungal infection should be suspected. The presence of
hypointense signal intensity lesions on T2-weighted magnetic
resonance imaging, the presence of areas of restricted diffu-
sion, a decrease in perfusion on perfusion-weighted imaging,
and hemorrhage are the keys to the imaging diagnosis of
fungal infection.15 Target lesions on diffusion-weighted
imaging are compelling when diagnosing cerebral Asper-
gillus infections in immunocompromised patients.16 However,
a final diagnosis can be made only by histopathologicexamination of specimens, the culture of Aspergillus from
a resected specimen, or by autopsy.
In conclusion, intracranial aneurysms caused by Aspergillus
are a challenging diagnosis for EPs and early detection is
extremely difficult. The current case report suggests that when
immunocompromised patients with flu-like syndromes or
a patient with SAH and fever present to the emergency
department, it is important to include intracranial Aspergillus
infection as a differential diagnosis. CT angiography or cere-
bral angiography is able to play a pivotal role in finding
fusiform aneurysms affecting the proximal segments of
intracranial vessels.
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